Avian influenza (AI) is a contagious disease caused by type A influenza viruses. In spite of the mild nature of H9N2 low pathogenic AIV, the virus was isolated from frequent disease outbreaks with high mortality in different parts of the world. In this study, forty-two layer and broiler chicken farms (21/each) suspected to be infected with AIV of different breeds and ages during 2012 -2014 were examined at Sharkia Governorate. The occurrence of AI in chickens using HI assay was 40.47%. Subtyping for H9 and H5 subtypes has been done by specific antisera. The H9 was detected in 30.95% and H5 was 9.52%. However, the occurrence of NDV in chickens was 23.80%. The selected seven AIV isolates representing broiler and layer flocks were confirmed by rRT-PCR using primers and probes specific for Matrix gene, H9 gene, H5 gene and H7 gene. Seven isolates were positive for M. gene indicating AI virus detection, and then 6 out of 7 isolates were positive for H9 gene but negative for H5 and H7 genes. The last isolate was positive for H5 gene, negative for H9 and H7 genes. The phylogenetic analysis for HA gene of the Six H9 AIV isolates showed the placement of the Egyptian viruses within the same lineage of H9N2 viruses that circulated in the region with the parent strain (A/Quail/ Egypt/ 113413v/2011) of G1/97 lineage and other strains that circulating in the Middle East. The circulating H9N2 AIV genetic analysis is pointing to a minor evolution of H9N2 viruses. But at the same time the co-circulation of H5 & H9 subtypes of AIV could be a risk for emergence of new AI viruses. Also, concurrent infection with viral (IBV and NDV) as well as bacterial agents (MG, Salmonella and E. coli) are considered the main cause behind increased mortality in H9N2 positive flocks.
Introduction
In Egypt, poultry industry is considered one of the most profitable in national income. Chickens are reared for both meat and egg production. Increased pathogen and concurrent infections threaten poultry production sector [1] . Avian influenza, Newcastle diseases and infectious bronchitis viruses and/ or bacterial agents (Mycoplasma, Salmonella and E.Coli) are commonly included in disease problems in both layer and broiler chickens [2] .
AIV is an enveloped virus that belongs to the Orthomyxoviridae family and has an eightsegmented single-stranded negative sense RNA genome. Two pathotypes: highly pathogenic avian influenza (HPAI) viruses, which cause severe and fatal infections in chickens and low pathogenic avian influenza (LPAI) viruses, which are generally much less virulent in these birds. LPAI viruses can contain any haemagglutinin, but to date all HPAI viruses have contained either H5 or H7 [3] . The H9N2 avian influenza virus (AIV) was reported to be of low pathogenicity in chickens [4] . Infection with H9N2 viruses often result in decreasing of the laying rate of hens and co-infection with other viruses or bacteria which may cause severe morbidity and high mortality in chickens [5, 6] .
In Egypt, while the HPAI H5N1 subtype circulating as endemic waves causing severe losses in poultry populations, the detection of H9N2 virus was reported in May 2011 that has been isolated from bobwhite quail [7] , consequently Egypt has been endemic with H9N2 avian influenza virus and even circulated in H5N1 infected flocks [8] .
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The present study aimed to throw light on the occurrence of the LPAI H9 virus from different chicken breeds and ages at Sharkia Governorate and identification by HI and rRT-PCR tests. Sequence analysis and phylogenetic tree of partial HA gene of H9 subtype were done.
Material and Methods

Clinical, postmortem examination and Sampling
Forty-two broiler and layer chicken flocks of different breeds and ages at Sharkia Governorate during 2012-2014 were examined clinically. The postmortem examination was carried out and Samples were collected from twenty-one broiler flocks that experienced respiratory distresses and /or variable mortality rates beside twenty-one layer farms that suffered from drop in egg production and /or respiratory manifestations.
Isolation and identification of AIVs
Respiratory tissue pools (3 birds/each), tracheal and cloacal swabs were collected from birds for virus isolation. Samples were frozen at -80 o C until be examined. Commercial embryonated chicken eggs (ECE) of 9-11 dayold were inoculated via allantoic cavity route with 0.2 ml of sample supernatant fluids [9] . The harvested allantoic fluids (AF) were screened by rapid hemagglutination (HA), quantitative HA and hemagglutination inhibition (HI) tests. These tests were performed according to WHO Manual on Animal Influenza Diagnosis and Surveillance and OIE for identification of AI isolates [10, 11], using specific antisera. Reference antigens and antisera specific for: H5N1, H9N2 and NDV were kindly supplied by Reference Laboratory for Veterinary Quality Control on Poultry Production (RLQP), Dokki, Giza, Egypt.
Reverse transcriptase PCR for AIV-HA gene. Real-time RNA was extracted from positive HA and HI allantoic fluids using QIAamp Viral RNA Mini Kit (Qiagen, Valencia, Calif., USA). Cat. No. 52904. The procedure was performed according to the company's instructions
The Sequence of AI common primers & probe used in real time PCR [12] , (5' -3') Metabion (Germany). Sep1: AGA TGA GTC  TTC TAA CCG AGG TCG, Sep2: TGC AAA  AAC ATC TTC AAG TCT CTG, Sepro: 6-FAM-5′-TCA GGC CCC CTC AAA GCC  GA-3′-TAMRA. The Sequence of H9 primers & probe used in real time PCR [13] , (5' -3') Metabion (Germany), H9F: GGA AGA ATT  AAT TAT TAT TGG TCG GTA C,  H9R:GCC ACC TTT TTC AGT CTG Amplified RT-PCR products were purified using the PCR purification KitH QIAquick gel extraction kit (Qiagen Inc. Valencia CA), following the manufacturer's instructions and were then sent for sequencing by using an Applied Biosystems 3130 genetic analyzer (ABI, USA). A BLAST search was conducted (http://www.ncbi.nlm.nih.gov/BLAST). Sequence comparisons and phylogenetic relationships through a bootstrap of 1000 trials were determined with the MEGA version 7 program using the ClustalWalignment algorithm [16] . Additionally, nucleotide and amino acid identities were determined using the MegAlign module of Lasergene DNAStar software (Madison, WI). The nucleotide sequences were submitted to GenBank with accession numbers KJ206089, KJ206086, KJ206090, KJ20608, KJ206087 and KJ206088.
Results
Clinical and PM findings
The clinical signs of the examined broiler flocks included respiratory signs such as Coughing, tracheal rales, sneezing, and difficult breathing, swelling of periorbital tissues with conjunctivitis, nasal and ocular discharges with mortality rates ranged from 0.5% to 70%. In affected layer flock, drop in egg production ranged from 30% to 70% with decrease in feed consumption. The postmortem findings of the examined broiler flocks revealed tracheitis, congestion of lungs, exudation and cast formation at the tracheal bifurcation and lower bronchi. Pericarditis, perihepatitis, peritonitis and air-sacculitis were also observed. However, examined layer flocks revealed congestion of ovarian follicles with egg-yolk peritonitis. Atrophied or ruptured ova were observed in some birds ( Figure 1 ). 
Isolation and identification of AIVs
Reverse transcriptase RT-PCR results
Real time RT-PCR was used to confirm results obtained by isolation, HA and HI tests and to determine type of HA gene. The seven selected virus isolates were subjected to rRT-PCR (Table 1 ). These isolates were tested for M gene, H9 gene, H5 gene and H7 gene. Six isolates were positive for M and H9 genes and one was positive for M and H5 genes. However, all isolates were negative for H7 gene.
The PCR results revealed the presence of IBV in two flocks (one single and the other was mixed with H9 AIV), MG in one flock mixed with H9 AIV. Bacterial isolation revealed the presence of Salmonella species in one flock and E. coli in two flocks. 
Amplification of AI isolates using RT-PCR
Six different isolates were submitted for amplification using RT-PCR. The electrophoresis run applied on the PCR product using specific primers to the H9 gene showed the presence of specific DNA bands detectable by ethedium bromide in agarose gel (Figure 2 ) at the expected molecular weight (500 bp) proving the positivity of the suspected haemagglutinating samples for H9 gene of AIV type A. 
Phylogenetic analysis
The phylogenetic analysis for HA gene of the Six H9 AIV isolates showed the placement of the Egyptian viruses within the same lineage of H9N2 viruses that circulated in the region from 2006 especially with the Israeli strains of G1/97 lineage and other strains that circulating in the Middle East (Figure 4 ). 
Discussion
In the Middle East AIV-H9N2 has been recorded for several years, indicating additional risk factors to the poultry industry. Although H9N2 viruses are characterized as LPAI viruses, they may be isolated from flocks with high morbidity and mortality especially in disease complex. It is a major concern that spread of H9N2 in Egypt can negatively affect poultry health overall and increase the risk of H5N1 HPAI which is already endemic [17, 18] . We succeeded to isolate LPAI H9 virus from different chicken breeds and ages in Sharkia Governorate. Identification and subtyping of the isolates by HA, HI tests and rRT-PCR were carried out. Sequencing of the HA gene to identify the changes in the genomic composition of our isolates was done. A comparison with some of both nationally and internationally published AI H9 viruses as well as vaccinal strain was carried out. However, the results pointed out that, H9 avian influenza virus was also detected in two clinically healthy chicken flocks with a history of no mortality during routine surveillance programs for H5N1 infections. It may reflect the low pathogenic nature of the virus, which permits the silent spread of such viruses in apparently healthy commercial chickens. Consequently, the mortality rates varied according to the associated disease condition. They ranged from 0.5% to 70% in the affected broiler flocks. Drop in egg production was ranged from 30% to 70%. Based on the discrepancies between the high mortality in the field and the low pathogenicity of the H9N2 strains in the laboratory conditions, it is suggested that concurrent bacterial and viral infection caused severe mortality to 70% in one flock which has mixed H9 & IBV infections beside possibility of concurrent MG and E. coli field infections and egg drop to 70% in other flock has mixed H9 & NDV infections. Similar findings were previously reported [27] [28] [29] [30] On necropsy, the examined broiler flocks had severe tracheitis, congestion of lungs and kidney were swollen with urate deposit as well as pericarditis, perihepatitis, peritonitis and air-sacculitis. The most severe cases had fibrinonecrotic caeous cast at the tracheal bifurcation, which extended into the primary and secondary bronchi in dead birds that were suffering from respiratory signs during H9N2 outbreak. Many authors recorded comparable gross lesions in complicated H9 virus infections [31-33]. Cast formation in the tracheal bifurcation is one of the well-Known lesions in Infectious bronchitis cases. However, tubular cast formation extending to the lower bronchi for the first time defined by Nili and Asasi, [34] , as the most frequently observed lesion in broiler chickens suffering from H9N2 AI virus. However, this conclusion could be collapsed especially they used undefined filtered (0.45µm filter) tracheal washing of field affected birds with both MG and IBV but could be helpful only in anticipation of H9 presence in the complex.
Virus isolation allows for the biological characterization of the virus as well as allowing for full sequence analysis [35, 36] .
In this study virus isolation was carried out via inoculation in commercial ECE. Variable embryo mortality and lesions are comparable with the viral contents of each inoculum either in single or mixed infections. Similarly, AI type A (H5 and H9 subtypes), NDV and IBV viruses induced embryo death and lesions [37, 38] .
In this study, the occurrence of avian influenza in chickens using HI test was 40.47%. Subtyping for H9 and H5 subtypes has been done by specific antisera. The result was positive for H9 by percentage of 30.95% and for H5 by percentage of 9.52%. These results are inconsistency with that of Awad et al. [18] who recorded comparable percentage of AI 42.22% and H9 virus was higher than H5 with percentage of 28.88% and 13.33%, respectively. Moreover, NDV was detected in our study using HI test in 23.80% of the examined samples. These results are close to recent RLQP [39] investigations, who reported that the incidence of NDV was 20.5%. The report also included co circulation of H9N2 with 17.5%.
The selected seven AIV isolates representing broiler and layer flocks were confirmed by rRT-PCR using primers and probes specific for Matrix gene, H9 gene, H5 gene and H7 gene. Seven isolates were positive for M. gene and 6 isolates were positive for H9 gene, negative for H5 and H7 genes. The last isolate was positive for H5 gene, negative for H9 and H7 genes.
Partial sequence analysis of HA revealed that the HA genes from six isolates share similarity 91.3-98% with each other. They showed similarities with A/Quail/Egypt/113413v/2011 of 93.3-99.1%. The percent of identity was 92.7-99.7% with Egyptian strains of 2011, 93.6-99.4% with Egyptian strain of 2012 and 92.7-98.5% with Egyptian strain of 2013. Also, they shared similarity 81.9-96.8% with other published sequences on Genbank. These results are closely similar to the previously published findings by Awad et al. [18] who reported that the similarity of the nucleotide sequence of his Egyptian field H9 AIV isolate with the same strains was 83.8 -95.7%. Recent H9N2 viruses have an HA cleavage site with dibasic (R-S-S-R) or tribasic (R-S-K/R-R) motifs [40, 41, 42 -43] resembling the minimal furin motif R-X-R/K-R. These viruses are of lower pathogenicity in birds, but appropriate mutations could alter the HA cleavage site to recognize by furin. In turn potentially results in HPAIV [44] . Therefore, we are interested in sequence analysis of this region.
The deduced amino acid sequences of the six field H9 isolates revealed that the HA cleavage site motif sequence is PARSSR/ GLF, a characteristic feature of low pathogenic [45] , which could explain the isolation of H9 AIV from two apparently healthy broiler and layer flocks in this study. This motif is seen in other Asian H9N2 viruses including those from Japan, Iran, Pakistan, Saudi Arabia, Israel and Hong Kong [46, 22] . However, the presence of this particular motif also emphasizes that these viruses have potential to become pathogenic, should they acquire any further nucleotide substitutions in the HA-connecting peptide region to produce the basic motif required for highly pathogenic viruses [22] Although, the six H9 viruses were isolated within one year, the amino acid sequence analysis revealed (1 The phylogenetic analysis for HA gene of the Six H9 AIV isolates showed the placement of the Egyptian viruses within the same lineage of H9N2 viruses that circulated in the region from 2006 especially with the recent Israeli strains of G1-like lineage. The same results were obtained by other studies [7, 8, 20, [50] [51] [52] [53] . Phylogenetic analysis also showed sub-clustering of the six H9 isolates with the Egyptian sequences, pointing to a minor evolution during the past 2 years [52].
Conclusion
It could be concluded from the presented study that low pathogenic AIV H9N2 is circulating along Sharkia Governorate in both layer and broiler chickens. The H9N2 virus could be isolated from both clinically healthy as well as severe disease conditions in broiler and layer chickens. Also, concurrent viral and bacterial infection with NDV, IBV, MG and E. coli can exacerbate the disease condition. In addition to the circulating H9N2 AIV genetic analysis pointing to a minor evolution of H9N2 viruses. But at the same time the cocirculation of H5 & H9 subtypes of AIV could be a risk for emergence of new AI viruses. 
